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Executive Summary 

1 Clean Water: The Heart of .ǳǊƭƛƴƎǘƻƴΩǎ ±ƛōǊŀƴŎȅ 

¢ƘŜ ǎŀȅƛƴƎ άǿŀǘŜǊ ƛǎ ƭƛŦŜέ ƛǎ ŜǎǇŜŎƛŀƭƭȅ ǘǊǳŜ ƛƴ ǘƘŜ /ƛǘȅ ƻŦ .ǳǊƭƛƴƎǘƻƴΣ ±ŜǊƳƻƴǘΦ  .ƻǳƴŘŜŘ ōȅ ǘƘŜ ²ƛƴƻƻǎƪƛ 

River and flanked by Lake Champlain, with tributary streams running through its neighborhoods, the City 

relies on the ecosystem services of these waters in a host of ways.  Lake Champlain is the source of the 

/ƛǘȅΩǎ ǇǳōƭƛŎ ǿŀǘŜǊ ǎǳǇǇƭȅΣ Ƴŀƴȅ ƻŦ ƛǘǎ ǊŜŎǊŜŀǘƛƻƴ ƻǇǇƻǊǘǳƴƛǘƛŜǎΣ ŀƴŘ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ōǳǎƛƴŜǎǎŜǎ ŀƴŘ 

livelihoods from ferry captains to kayak rentals.  Lake Champlain also provides ecosystem services as the 

ǊŜŎŜƛǾƛƴƎ ǿŀǘŜǊ ŦƻǊ ǎǘƻǊƳ ǿŀǘŜǊ ǊǳƴƻŦŦ ŦǊƻƳ ŀ ǾƛōǊŀƴǘ ŎƛǘȅΩǎ ōǳƛƭŘƛƴƎǎΣ ǊƻŀŘǎΣ ŀƴŘ ǎǇŀŎŜǎΣ ŀƴŘ ǘƘŜ ŜŦŦƭǳŜƴǘ 

ŦǊƻƳ ǘƘŜ ǘƘǊŜŜ ǿŀǎǘŜǿŀǘŜǊ ǘǊŜŀǘƳŜƴǘ Ǉƭŀƴǘǎ ŀƴŘ ŘǊŀƛƴŀƎŜ ƴŜǘǿƻǊƪǎ ǘƘŀǘ ǳƴŘŜǊƎƛǊŘ ǘƘŜ /ƛǘȅΩǎ ǎƻŎƛŀƭ ŀƴŘ 

economic life.  

1-1 .ǳǊƭƛƴƎǘƻƴΩǎ ²ŀǘŜǊ Lnfrastructure 

¢ƘŜ ǊŜǎƛƭƛŜƴŎŜ ƻŦ ǘƘŜ [ŀƪŜ ŀƴŘ ǘƘŜ /ƛǘȅΩǎ ƻǘƘŜǊ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ƛǎ ŎƻƴǎǘǊŀƛƴŜŘ ōȅ Ƴŀƴȅ ǘȅǇŜǎ ƻŦ ǇƻƭƭǳǘƛƻƴΣ 

and surrounding conditions, from natural and human sources.  .ǳǊƭƛƴƎǘƻƴΩǎ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ǎȅǎǘŜƳ ƛǎ 

owned and operated by the City, while the larger ǊŜƎƛƻƴΩǎ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ǎȅǎǘŜƳ also draws water in from 

the Lake, to be treated and distributed through the Champlain Water District system; water is then 

returned to the Lake and its tributary streams through several different sources, each with its own 

challenges for pollution prevention and ecosystem restoration. Separate storm sewers carry rainwater 

and snowmelt into pipes that discharge largely untreated water into the Winooski River, tributary 

streams, and the Lake. Three wastewater treatment plants (WWTPs) within the City of Burlington (Main, 

North and East) treat sanitary sewage cŀǊǊƛŜŘ ōȅ ǘƘŜ /ƛǘȅΩǎ ǿŀǎǘŜǿŀǘŜǊ ŎƻƭƭŜŎǘƛƻƴ ǎȅǎǘŜƳ and then 

discharge reclaimed water; in the oldest areas of the City, the same pipes also carry stormwater runoff.  

Known as the combined sewer system, this aging network of pipes is the source of combined sewer 

overflows during heavy storms. Due to extensive work completed in the 1990s, a significant portion of the 

historical combined sewer overflow volume is now screened and disinfected at the Main WWTP.  

However, when too much water enters the collection system at once and exceeds the capacity of the 

pipes, untreated combined sewer overflows do still occur, where a mixture of stormwater with a smaller 

portion of sewage discharges to the either the Winooski River, or to the Pine Barge Canal and then to the 

Lake. Both grey and green stormwater infrastructure within the separate and combined sewer areas have 

been built in recent years, reducing the potential for overflows and improving water quality, but much 

remains to be done. 

1-2 The Challenge Facing Lake Champlain 

An excess of water-soluble phosphorus ς a naturally occurring mineral, necessary to all life, human 

health, and agriculture ς represents the primary threat to the health of Lake Champlain.  Whether carried 

in treated effluent discharged from WWTPs, stormwater runoff from fertilized lawns and urbanized 

landscapes, bound up in sediment and silt eroding from stormwater-damaged streambanks or running off 
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of roads and parking lots, or coming from farmsteads and fields, 

phosphorus is reaching Lake Champlain in amounts and at 

concentrations that cannot be absorbed or assimilated without 

ƛƳǇŀŎǘƛƴƎ ǘƘŜ [ŀƪŜΩǎ ƘŜŀƭǘƘΦ  {ǘǊŜǎǎŜǎ ƻƴ ǘƘŜ [ŀƪŜ ŀƴŘ ƛǘǎ 

watershed stem from more than just direct human infrastructure 

services:  Lake Champlain and its tributaries are buffeted by a 

changing climate, with stronger storms and longer wet or dry 

άǎǘǊŜŀƪǎέ ŀƭǊŜŀŘȅ ŀǇǇŀǊŜƴǘ ŀƴŘ ǇǊƻƧŜŎǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜΦ ²ƛǘƘƛƴ ǘƘŜ 

City of Burlington, the collective impact of natural and human 

systems has led to very apparent effects not only on the natural 

systems themselves, but the many ecosystem services that 

ǎǳǇǇƻǊǘ ǘƘŜ /ƛǘȅΩǎ ŜŎƻƴƻƳȅ ŀƴŘ ǎƻŎƛŜǘȅΦ  wŜŘǳŎŜŘ ƭŀƪŜ ǿŀǘŜǊ 

clarity and eroded stream channels are evidence of ecological damage; the algae blooms and high 

bacteria counts make contact recreation unsafe and discourage boating.  Closed beaches damage the City 

economically and socially, harming waterfront and tourist businesses and taking away a vital source of 

free public recreation.   

1-3 Meeting Permit Requirements and Paying the Bill 

Since the 1990s, Vermont and federal regulations applicable to the City of Burlington have addressed the 

major urban sources of phosphorus ς WWTP discharges, stormwater runoff, and combined sewer 

ŘƛǎŎƘŀǊƎŜǎΦ  ±ŜǊƳƻƴǘΩǎ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ /ƻƴǎŜǊǾŀǘion (DEC) has long issued National 

Pollutant Discharge Elimination System (NPDES) permits and State compliance orders for WWTP and 

ŎƻƳōƛƴŜŘ ǎŜǿŜǊ ŘƛǎŎƘŀǊƎŜǎ ǳƴŘŜǊ 59/Ωǎ ŘŜƭŜƎŀǘŜŘ ŀǳǘƘƻǊƛǘȅ ǘƻ ŜƴŦƻǊŎŜ ǘƘŜ ¦{ /ƭŜŀƴ ²ŀǘŜǊ !ŎǘΦ  {ƛƴŎŜ 

1995, DEC has had authority to require Burlington to limit discharges from stormwater runoff through the 

NPDES Municipal Separate Storm Sewer System (MS4) permit. Restoration of natural conditions in the 

/ƛǘȅΩǎ ǘǊƛōǳǘŀǊȅ ǎǘǊŜŀƳǎ ό9ƴƎƭŜǎōȅ .ǊƻƻƪΣ /ŜƴǘŜƴƴƛŀƭ .ǊƻƻƪΣ ŀƴŘ tƻǘŀǎƘ .Ǌƻƻƪύ is another regulatory 

obligation imposed by the State; runoff-managing restoration projects are required by the Flow 

Restoration Plans (FRP) for each brook.   

The City of Burlington is responsible for complying with each 

of these regulatory regimes, which impose separate, 

independent requirements for treating water, monitoring, 

and reporting.  These regulations also require specific local 

investments in water infrastructure and operations, from 

street sweeping to sewer rehabilitation, that must be paid for 

by City ratepayers and, to a less extent, taxpayers. City 

obligations, however, extend well beyond permit 

requirements: Older infrastructure in Burlington, often need 

costly and sometimes disruptive emergency repair projects or 

significant proactive reinvestment to address assets that are 

beyond their accepted life spans and ward off such 

emergencies. Green stormwater infrastructure and flow 

restoration projects enhance ecological functions while mitigating storm and combined sewer flows, but 

some projects are locally controversial, especially if on-street parking is affected. Even with the singular 

Recreation on Lake Champlain 

Stormwater treatment practice in 

.ǳǊƭƛƴƎǘƻƴΩǎ hƭŘ bƻǊǘƘ 9ƴŘ 
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ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǘƻ ǘƘŜ /ƛǘȅΩǎ ƻǾŜǊŀƭƭ ƘŜŀƭǘƘΣ other community priorities such as 

transportation, housing, and arts also require attention and investment.   

1-4 Meeting Community Goals and Expectations 

The City has faced pressure to act from regulators and from its own citizens, who treasure the Lake and 

its tributary streams for the quality of life and livelihoods these bring to all who live, work, and play in the 

City of Burlington. In 2014 and 2020, extensive public outreach and community surveys launched by the 

/ƛǘȅ ŜƭƛŎƛǘŜŘ ŎƛǘƛȊŜƴǎΩ ǇŜǊǎǇŜŎǘƛǾŜǎ ŀƴŘ priorities for clean water.  Results of the 2020 survey were 

particularly compelling:  When asked to rank outcomes of City investments in water quality, choosing the 

option that achieved the greatest benefit to the Lake ranked first ς even if the overall cost was greater 

than for other options.  Reducing combined sewer overflows was a close second, underscoring broad 

public attention to infrastructure and water quality problems. 

2 The Opportunity of Integrated Planning 

The combination of regulatory 

requirements, aging infrastructure, 

increasing costs, and other 

community needs ς including social 

equity and community quality ς 

brought the City to an important 

decision point of how to approach 

its water quality and infrastructure 

needs. In 2011 and 2012, US EPA 

developed a framework for 

Integrated Water Quality Planning: A 

means for cities like Burlington to 

consider their water infrastructure 

needs, regulatory obligations, and 

costs as a unified whole, across all 

ǎȅǎǘŜƳǎ ŀƴŘ ǇŜǊƳƛǘ ǇǊƻƎǊŀƳǎΦ ¦{ 9t!Ωǎ 2012 Integrated Plan Framework laid out a path for cities to 

consider the best combination of investments over time that would protect and enhance water 

resources, meet regulatory obligations, address community priorities ŀƴŘ ōŜ ŀŦŦƻǊŘŀōƭŜΣ ƎƛǾŜƴ ŀ ŎƛǘȅΩǎ 

economic and financial resources.  Under the Integrated Plan Framework, a city can evaluate how well 

ŘƛŦŦŜǊŜƴǘ ŎƻƳōƛƴŀǘƛƻƴǎ ƻǊ άtƻǊǘŦƻƭƛƻǎέ ƻŦ ǇǊƻƧŜŎǘǎΣ ƛƳǇƭŜƳŜƴǘŜŘ ƻǾŜǊ ǘƛƳŜΣ ǿƻǳƭŘ ƳŜŜǘ ǊŜƎǳƭŀǘƻǊȅ 

obligations, support unique local conditions and goals, and achieve affordability.  Six supporting elements 

are required in the Integrated Plan Framework to document how a city will maintain strong 

communication with stakeholders and regulators, monitor for progress, and adapt the process as needed 

over time.   

2-1 Developing Project Portfolios 

In this Integrated Plan Framework, developing project portfolios would require a substantial investment 

in rigorous technical studies that clearly document the expected costs, impacts, and benefits of each 

potential project. With technical studies completed, cities would develop portfolios that were shown to 

meet regulatory requirements; the complying portfolios would then be evaluated and ranked based on 

Results of the Public Participation Process 
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ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ǳƴƛǉǳŜ ǇǊƛƻǊƛǘƛŜǎ ŀƴŘ ƛǘǎ ŦƛƴŀƴŎƛŀƭ ŎŀǇŀŎƛǘȅΦ  hƴŎŜ ǘƘƛǎ ǊŀƴƪƛƴƎ ǇǊƻŎŜǎǎ ƛŘŜƴǘƛŦƛŜŘ ŀ 

άtǊŜŦŜǊǊŜŘ tƻǊǘŦƻƭƛƻέ that meets regulatory obligations, state regulators then would have the authority 

(though not the obligation) to issue one unified Clean Water Act permit covering all of the CƛǘȅΩǎ clean 

water systems and permit obligations ς streamlining compliance, reporting, and monitoring into one 

consolidated schedule and plan.   

2-2 Meeting the Phosphorus Challenge through an Integrated Plan 

.ǳǊƭƛƴƎǘƻƴΩǎ ƻōƭƛƎŀǘƛƻƴ ǘƻ ǊŜŘǳŎŜ 

phosphorus discharges across all 

systems ς and the potential benefits of 

using the Integrated Plan approach ς 

became clearer in 2016, when the 

United States Environmental Protection 

Agency (EPA) issued the Phosphorus 

Total Maximum Daily Loads (TMDLs) for 

Vermont Segments of Lake Champlain. 

This framework assigns the City of 

Burlington, and other parties 

throughout the Lake Champlain basin, 

specific responsibility for reducing 

phosphorus discharges from all sources 

and systems.   

.ǳǊƭƛƴƎǘƻƴΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅΣ ŀǎ ŀ /ƛǘȅΣ ƛǎ 

to reduce its annual load of 

phosphorus from all sources by 

approximately 60%, from the current baseline of 20,523 pounds (10.3 tons) discharged per year, to a 

maximum of 7,565 pounds/year (3.78 tons).  Under conventional NPDES regulations, the City would be 

obligated to achieve specific reductions in phosphorus from its three WWTPs, combined sewer 

discharges, and separate storm sewer systems. Overall costs, and the desirability of the projects in 

.ǳǊƭƛƴƎǘƻƴΩǎ ƴŜƛƎhborhoods, would not affect what projects and programs were required to meet the 

necessary reductions.  Under an Integrated Plan, however, the City has the opportunity to define the 

optimal combination and timing of investments across all infrastructure syǎǘŜƳǎ ƛƴ ƛǘǎ άtǊŜŦŜǊǊŜŘ 

tƻǊǘŦƻƭƛƻΦέ 

2-3 Taking Steps towards an Integrated Plan and Permit 

City staff, EPA, and Vermont DEC began discussions of the Integrated Plan option in 2014, reviewing the 

potential benefits of an integrated plan and permit, and the steps required to prepare one.  In 2014 and 

2015, the City benefited from an US EPA Technical Assistance Grant for Integrated Plan exploration. 

Through an invited stakeholder group and community survey, a baseline set of community and 

environmental criteria was developed by which project portfolios could be evaluated in an eventual 

integrated plan. 

¢ƘŜ /ƛǘȅΩǎ ǇǊŜǎǎƛƴƎ ƴŜŜŘ ǘƻ ǳǇƎǊŀŘŜ ƛǘǎ ǇƘȅǎƛŎŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŦƻǊ ŀƭƭ clean water services, took center 

stage in 2018 when several infrastructure failures at Main WWTP compelled the City to pursue an 

Lake Champlain Phosphorus TMDL Required Reductions 
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immediate dose of funding for existing infrastructure. Culminating in a successful bond vote for the Clean 

Water Resiliency Plan (CWRP) in November 2018, with 92% voter approval, and authorizing up to $30 

million for infrastructure improvements, the CWRP provided fundamental financing to stabilize and 

upgǊŀŘŜ ǘƘŜ /ƛǘȅΩǎ ǎǘƻǊƳǿŀǘŜǊ ŀƴŘ ǿŀǎǘŜǿŀǘŜǊ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ς with or without an Integrated Plan.   

With the success of the CWRP, the City turned its attention again to an Integrated Plan.  With the total 

phosphorus reduction target finally well-defined through the issuance of the revised Lake Champlain 

TMDL in 2016, using an Integrated Plan approach would streamline reporting and compliance across 

permit programs while taking affordability and community priority into account.  In 2016, the City 

secured a CWSRF Planning Loan and an Ecosystem Restoration Grant to undertake the technical studies, 

engineering assessments, system modeling, financial analysis, program planning, and public engagement 

ƴŜŜŘŜŘ ǘƻ ƳŜŜǘ ¦{ 9t!Ωǎ ǎƛȄ LƴǘŜƎǊŀǘŜŘ tƭŀƴ ŜƭŜƳŜƴǘǎΥ  

(1) Characterize water quality, health, and regulatory challenges. 

(2) Characterize water infrastructure systems. 

(3) Create a process for ongoing community engagement. 

(4) Develop and evaluate project portfolios and select a Preferred Portfolio. 

(5) Measure success and evaluate progress over time. 

(6) Respond to change and modify the plan and implementation schedule over time. 

3 The Integrated Plan for Burlington 

This Integrated Plan recommends implementation of a Preferred 

Portfolio, with its accompanying Implementation Schedule, 

Monitoring Plan, and Adaptive Management Plan, charting a path 

forward over the next twenty to twenty-five years. Recommended 

projects in ǘƘŜ tǊŜŦŜǊǊŜŘ tƻǊǘŦƻƭƛƻ ǎǇŀƴ ŀƭƭ ƻŦ .ǳǊƭƛƴƎǘƻƴΩǎ clean 

water infrastructure sectors1. Collectively, implementation of the 

recommended projects is intended to ƳŜŜǘ ǘƘŜ /ƛǘȅΩǎ ƻƴƎƻƛƴƎ 

regulatory obligations for wastewater treatment, combined sewer 

system back-up and overflow abatement, separate storm sewer 

management, and urban stream flow restoration ς along with 

achieving the required phosphorus reductions set forth in the Lake 

Champlain TMDL.   

An Integrated Plan does not release the City from its regulatory obligations. Rather, it allows the City to 

document how and when compliance will be achieved through a sequence of investments that is 

affordable and technically feasibleΦ 9ŀŎƘ ŜƭŜƳŜƴǘ ƻŦ ǘƘƛǎ LƴǘŜƎǊŀǘŜŘ tƭŀƴ ǊŜǎǇƻƴŘǎ ǘƻ ¦{ 9t!Ωǎ 2012 

Integrated Plan Framework and required elements, providing a complete basis for Vermont DEC to 

consider issuing an Integrated Permit based on this Plan and its supporting documents. In any future 

permit regime, this Integrated Plan and the Preferred Portfolio provide clear direction on the 

 
1 ¢Ƙƛǎ ǊŜǇƻǊǘ ŘƻŜǎ ƴƻǘ ŀŎǘƛǾŜƭȅ ŎƻƴǎƛŘŜǊ ǘƘŜ /ƛǘȅΩǎ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ǎȅǎǘŜƳǎΣ ǿƘƛŎƘ ŀǊŜ ǊŜƎǳƭŀǘŜŘ ǳƴŘŜǊ ŀ ŘƛŦŦŜǊŜƴǘ 
ŀǳǘƘƻǊƛǘȅ ŀƴŘ ǇŜǊƳƛǘ ǎȅǎǘŜƳΦ  .ǳǊƭƛƴƎǘƻƴΩǎ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ǎȅǎǘŜƳǎ ƭƛƪŜǿƛǎŜ ƘŀǾŜ ǊŜǎƛƭƛŜƴŎȅ ŀƴŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ 
challenges that the City is addressing through other initiatives.  

Adopting an Integrated Plan is not 

ŀ ƭƛŎŜƴǎŜ ǘƻ ǎǘƛŎƪ ƻƴŜΩǎ ƘŜŀŘ ƛƴ ǘƘŜ 

sand. 
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investments, and their timing, that represent the optimal approach to regulatory compliance and 

affordability for the City of Burlington. 

3-1 Completing Technical Studies and Creating Candidate Portfolios 

The Preferred Portfolio reflects the outcome of intensive engineering and technical studies conducted 

over the past four years, including watershed characterization (Chapter 2), system characterization and 

modeling (Chapter 3 and 4), program effectiveness evaluation (Chapter 5), public participation process 

(Chapter 6), and project-specific engineering designs and costs (Chapters 7 and 8). The findings of each 

technical study informed an evaluation of potential projects with an Evaluator Tool (Chapter 9). The 

combinations of projects found to meet minimum regulatory requirements were grouped into Candidate 

Portfolios (Chapter 10), each with its own prospective implementation schedule. Projected costs for each 

/ŀƴŘƛŘŀǘŜ tƻǊǘŦƻƭƛƻ ƻǾŜǊ ǘƛƳŜΣ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ .ǳǊƭƛƴƎǘƻƴΩǎ ǿŀǘŜǊ ǳǘƛƭƛǘȅ ǊŀǘŜǎ, financial characteristics, 

and debt profile, informed the Financial Capability Analysis (Section 10.3), which evaluates each 

/ŀƴŘƛŘŀǘŜ tƻǊǘŦƻƭƛƻΩǎ ŀŦŦƻrdability. 

3-2 The Candidate Portfolios 

Five Candidate Portfolios ς numbered 1a/1b, 2a/2b, and 3 - ultimately were found to meet or exceed 

minimum regulatory requirements.  The important distinction among Portfolios 1, 2 and 3 is the selected 

engineering approach and level of financial investment in improved wastewater treatment. ¢ƘŜ άŀέ ŀƴŘ 

άōέ ŘƛǎǘƛƴŎǘƛƻƴǎ ŦƻǊ tƻǊǘŦƻƭƛƻǎ м ŀƴŘ н ǊŜŦƭŜŎǘ Ƙƻǿ ƳǳŎƘ ǇƘƻǎǇƘƻǊǳǎ ǊŜŘǳŎǘƛƻƴ ǿƻǳƭŘ ŎƻƳŜ ŦǊƻƳ ƎǊŜŜƴ 

stormwater infrastructure and pollution reduction programs with additional community benefits, beyond 

water quality improvement. 

All five Candidate Portfolios also included a suite of combined sewer system and stormwater projects that 

address minimum regulatory standards. Actions in all five portfolios include an active program to reduce 

basement flooding ŦǊƻƳ ŎƻƳōƛƴŜŘ ǎŜǿŜǊ ǎǳǊŎƘŀǊƎŜǎ ƛƴ ǘƘŜ /ƛǘȅΩǎ ƻƭŘŜǊ ƴŜƛƎƘōƻǊƘƻƻŘǎ ǎŜǊǾŜŘ ōȅ 

combined sewers; installing underground stormwater storage to reduce potential combined sewer 

ovŜǊŦƭƻǿǎ ŀǘ tƛƴŜ {ǘǊŜŜǘΣ ƛƴ ǘƘŜ /ƛǘȅΩǎ {ƻǳǘƘ 9ƴŘΤ ŎƻƳǇƭŜǘƛƴƎ ǇǊƻƧŜŎǘǎ ƛƴ ǘƘŜ flow restoration plans; and 

stabilizing stormwater outfalls to protect lakeshore areas and steep slopes from erosion. 

Wastewater treatment upgrades ς a key means of reducing phosphorus discharges to the Lake and 

achieving TMDL-directed phosphorus reductions ς are an important distinction among Candidate 

Portfolios.  Portfolios 1a and 1b include a ǘǊŜŀǘƳŜƴǘ ǳǇƎǊŀŘŜ ŦƻǊ άŘǊȅ ǿŜŀǘƘŜǊέ Ŧƭƻǿǎ which would result 

in exceeding the total reqǳƛǊŜŘ ǇƘƻǎǇƘƻǊǳǎ ǊŜŘǳŎǘƛƻƴ ǘŀǊƎŜǘǎ ŦƻǊ ŀƭƭ ƻŦ ǘƘŜ /ƛǘȅΩǎ ǇƘƻǎǇƘƻǊǳǎ ǎƻǳǊŎŜǎΦ  

Portfolios 2a and 2b include a much more costly option to treat both dry and wet weather flows (i.e. 

combined storm and sanitary) and would yield additional water quality benefits (better removal of 

multiple pollutants in combined sewer flows) and would achieve even more (over 3.6 times) reductions of 

ǇƘƻǎǇƘƻǊǳǎ ǘƻ ǘƘŜ [ŀƪŜ ōŜȅƻƴŘ .ǳǊƭƛƴƎǘƻƴΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ. ²ƘƛƭŜ ǘƘŜ άŘǳŀƭ ǳǎŜέ ǎȅǎǘŜƳ ƛƴ tƻǊǘŦƻƭƛƻ 2a 

and 2b has substantially higher costs than the simpler treatment option in Portfolio 1, which reflects the 

capital cost of the treatment equipment and supporting systems involved in dual use, the City will 

continue evaluating this desirable, environmentally-effective option of dual use treatment. If grant 

funding can be secured to implement a dual use system at the same capital cost as other compliant 

options, this option ς Portfolio 2 ς would be preferred. 

In contrast with Portfolios 1 and 2, Portfolio 3 relies on new stormwater treatment systems to achieve 

required phosphorus reductions.  For wastewater treatment, Portfolio 3 takes the least-cost approach of 
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optimization or ƛƳǇǊƻǾƛƴƎ ŜȄƛǎǘƛƴƎ ǘǊŜŀǘƳŜƴǘ ǇǊƻŎŜǎǎŜǎ ǿƛǘƘƛƴ ǘƘŜ /ƛǘȅΩǎ ²²¢Ps and not adding new 

treatment. Added green stormwater infrastructure and pollution reduction programs (i.e. non-structural 

measures) ŦƻǊƳŜŘ ǘƘŜ ŎƻǊŜ ƻŦ tƻǊǘŦƻƭƛƻ оΩǎ ǇǊƻƧŜŎǘŜŘ ǊŜŘǳŎǘƛƻƴǎΦ ¢Ƙƛǎ approach relied heavily on the 

/ƛǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ ŦƻǎǘŜǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǎƳŀƭƭ ǎǘƻǊƳǿŀǘŜǊ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳǎ ƻƴ ǇǊƛǾŀǘŜ ŀǎ ǿŜƭƭ ŀǎ ǇǳōƭƛŎ 

ƭŀƴŘΣ ŀƴŘ ǘƘŜ /ƛǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ ŘŜǾŜƭƻǇΣ ŜƴŦƻǊŎŜ ŀƴŘ ƳƻƴƛǘƻǊ ōŜƘŀǾƛƻǊŀƭ-change measures such as lawn 

fertilizer reduction. Demonstrating that Portfolio 3 would achieve the phosphorus reductions required by 

law was thus much more challenging than for Portfolios 1 and 2. In the Preferred Portfolios (1 and 2), by 

contrast, expected reductions from WWTP upgrades would exceed regulatory targets, leaving room for 

green stormwater infrastructure and non-point source programs to provide a margin of safety and 

additional water quality improvement beyond regulatory targets. 

 
 

 

3-3 Selecting a Preferred Portfolio and Developing the Plan 
From among the five Candidate Portfolios, Portfolio 1 ς centered on upgrading wastewater treatment at 

the Main WWTP and completing other beneficial combined sewer and stormwater projects ς emerged as 

the Preferred Portfolio (Chapter 11). Should funds become available to ƳŀƪŜ tƻǊǘŦƻƭƛƻ нΩǎ ƛƳǇŀŎǘ ƻƴ 

overall debt service costs equivalent to or less than the projected cost of Portfolio 1, Portfolio 2 would be 

preferred, with little impact on the implementation schedule or adaptive management plan.     

The 20-year Implementation Schedule (Chapter 12) associated with Portfolio 1 or 2 presents the planned 

investments and projects in five-year cycles. On annual and five-year cycles, and at other key milestone 

points such as completion of the treatment process upgrade at the Main WWTP, the results of 

comprehensive monitoring of water quality, financial, and community performance indicators (Section 

13.1) will be presented to a Stakeholder Advisory Group (Section 6.5) that will help City staff and 

CSO Mitigation, Flow Restoration Plan & Outfall 
Stabilization Projects

Dry-Weather Tertiary 
Treatment, Main 

WWTP

Add Stormwater 
Projects if 

Externally Funded

Limited 
Stormwater 

Retrofits + Non-
Structural 
Programs

Dual-Use Wet 
Weather Treatment, 

Main WWTP 

Add Stormwater 
Projects if Externally 

Funded

Limited Stormwater 
Retrofits + Non-

Structural Programs

WWTP Phosphorus 
Optimization Only

ALL Stormwater 
Retrofits + 
Additional 

Stormwater 
Treatment in ROW + 

Expanded Non-
Structural Programs

3 2b 2a 1b 1a 

Portfolios of Candidate Projects  
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leadership determine what changes, if any, should be made to the Implementation Schedule and 

reviewed with regulatory agencies. These periodic updates and adjustments also will allow the City to 

ǊŜǎǇƻƴŘ ǘƻ ŎƘŀƴƎƛƴƎ ǊŜƎǳƭŀǘƻǊȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ǳƴŦƻǊŜǎŜŜƴ ŜǾŜƴǘǎ ǘƘŀǘ Ƴŀȅ ŀŦŦŜŎǘ ǘƘŜ /ƛǘȅΩǎ ŀōƛƭƛǘȅ ǘƻ 

carry out the PlanΣ ǘƘǳǎ ǎŜǊǾƛƴƎ ŀǎ άǊŜ-ƻǇŜƴŜǊǎέ ǘƻ ǊŜŎƻƴǎƛŘŜǊ ǘƘŜ ǇƭŀƴƴŜŘ ǎŎƘŜŘǳƭŜΦ Quarterly meetings 

of ǘƘŜ {ǘŀƪŜƘƻƭŘŜǊ !ŘǾƛǎƻǊȅ DǊƻǳǇΣ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǘƘǊƻǳƎƘ ǘƘŜ /ƛǘȅΩǎ bŜƛƎƘōƻǊƘƻƻŘ tƭŀƴƴƛƴƎ !ǎǎŜƳōƭƛŜǎ 

and boards, and periodic check-ins with Vermont DEC when reporting is completed all present important 

means of promoting effective adaptive management over the course of the Plan.    

4 Looking Ahead 

The Integrated Plan sets forth a 

new and comprehensive vision 

for acting, evaluating results, 

and adapting to changing 

circumstances as the City 

works to improve the health of 

Lake Champlain and its 

tributary waters. While many 

of the projects and actions 

contemplated in the Integrated 

Plan respond to State and 

Federal directives, preparation 

of this Integrated Plan was a voluntary and deliberate action by the City.  Implementing this Integrated 

Plan is intended to provide a new approach that better serves .ǳǊƭƛƴƎǘƻƴΣ ŦǳǊǘƘŜǊƛƴƎ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ 

larger goals around access to clean, affordable water, equity, fairness, stewardship, and vitality. The 

Implementation Schedule for Preferred Portfolio 1 
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choice of criteria for selecting the Preferred Portfolio reflected an intentional and carefully crafted 

process to build and assess a robust set of technical analyses reflecting the best available science, data, 

and engineering information.  The criteria also reflect actively solicited information from the community 

on both how funds should be spent, and how best to ŀǇǇǊƻŀŎƘ ǊŜǎǘƻǊŀǘƛƻƴ ƻŦ ǘƘŜ [ŀƪŜΩǎ ƘŜŀƭǘƘ ŀƴŘ 

capacity. Establishing and sustaining the stakeholder process over the implementation cycles of this Plan 

ǿƛƭƭ ŦǳǊǘƘŜǊ ǎǳǇǇƻǊǘ .ǳǊƭƛƴƎǘƻƴΩǎ ǇǊƻƎǊŜǎǎ ǘƻǿŀǊŘǎ ǘƘƛǎ ŀƳōƛǘƛƻǳǎΣ ōǳǘ ǊŜŀƭƛǎǘƛŎΣ Ǿƛǎƛƻƴ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜ of the 

City and Lake Champlain. 
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Chapter 1 Introduction 

.ǳǊƭƛƴƎǘƻƴΩǎ Integrated Water Resources Plan (Integrated Plan) has been developed in parallel with 

development of the opportunity for integrated planning by the U.S. Environmental Protection Agency 

(EPA). As multiple Federal Clean Water Act and Vermont directives took shape in the 2010s, the City of 

Burlington recognized by 2013 that meeting the requirements of the Vermont Lake Champlain 

Phosphorus Total Maximum Daily Load (TMDL), and many other Clean Water Act regulatory 

ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǿƻǳƭŘ Ŝƴǘŀƛƭ ǎǳōǎǘŀƴǘƛŀƭ ƛƴǾŜǎǘƳŜƴǘ ŀŎǊƻǎǎ ŀƭƭ ǎŜŎǘƻǊǎ ƻŦ ǘƘŜ /ƛǘȅΩǎ ǿŀǘŜǊ ƛƴŦǊŀǎǘǊucture and 

programs. Meeting the requirements of the Combined Sewer Overflow (CSO) Rule, National Pollutant 

Discharge Elimination System (NPDES) and Municipal Separate Storm Sewer System (MS4) permits, 

managing local permitting of new or redeveloped impervious surface, and managing good housekeeping 

and maintenance for the MS4 and the sanitary collection and treatment systems has already resulted in 

significant annual costs for the City and its ratepayers. Coordination across these permit systems, and 

ways to enhance rate payer affordability2, ōŜŎŀƳŜ ǘƘŜ /ƛǘȅΩǎ ŎǊƛǘƛŎŀƭ ŎƻƴŎŜǊƴǎΦ  

 

 

Figure 1-1Υ DǊŀǇƘƛŎ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ /ƛǘȅ ƻŦ .ǳǊƭƛƴƎǘƻƴΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘǊŀǘŜƎƛŜǎ 

Since 2014, the City of Burlington has worked collaboratively with EPA, the Vermont Department of 

 
2 ¢ƘŜ ǘŜǊƳ άŀŦŦƻǊŘŀōƛƭƛǘȅέ ǳǎŜŘ ƛƴ ǘƘƛǎ LƴǘŜƎǊŀǘŜŘ tƭŀƴ ǊŜƭŀǘŜǎ ǘƻ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ƘƻǳǎŜƘƻƭŘ ƛƴŎƻƳŜ ŀƴŘ 
total costs for water, wastewater, and stormwater services.  This term, and the assessment of affordability impacts 
of the Portfolios, is discussed in depth in Section 10.3. 





https://www.epa.gov/sites/production/files/2021-01/documents/2021_fca_guidance_-_january_13_2021_final_prepub.pdf
https://www.epa.gov/sites/production/files/2021-01/documents/2021_fca_guidance_-_january_13_2021_final_prepub.pdf


https://www.epa.gov/tmdl/lake-champlain-phosphorus-tmdl-commitment-clean-water














https://dec.vermont.gov/content/vermont-water-quality-standards
https://cumulis.epa.gov/supercpad/cursites/csitinfo.cfm?id=0101479


https://dec.vermont.gov/sites/dec/files/documents/2018%20Winooski%20River%20TBP.pdf


https://dec.vermont.gov/sites/dec/files/documents/mp_PriorityWatersList_PartA_303d_2020.pdf
https://dec.vermont.gov/sites/dec/files/documents/WSMD_mapp_2011_Statewide%20Bact%20tmdl_0.pdf
https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/SWImpaired/sw_cen_tmdl_approved.pdf
https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/MS4/Centennial%20Brook%20FRP%20-%20Final%20Rev%209-15-2017%20reduced.pdf
https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/MS4/Centennial%20Brook%20FRP%20-%20Final%20Rev%209-15-2017%20reduced.pdf


http://www.vtwaterquality.org/stormwater/docs/sw_eng_tmdl_approved.pdf
https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/MS4/Englesby_FRP_report-120517.pdf
https://dec.vermont.gov/sites/dec/files/documents/WSMD_mapp_2011_Statewide%20Bact%20tmdl_0.pdf
https://dec.vermont.gov/sites/dec/files/documents/TBP5finalSigned.pdf


https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/SWImpaired/sw_pot_tmdl_finalapproved.pdf
https://dec.vermont.gov/sites/dec/files/wsm/erp/docs/Potash%20Brook%20FRP-%20Final%20%2010-1-16red.pdf
https://www.epa.gov/sites/production/files/2016-06/documents/phosphorus-tmdls-vermont-segments-lake-champlain-jun-17-2016.pdf
https://www.epa.gov/sites/production/files/2016-06/documents/phosphorus-tmdls-vermont-segments-lake-champlain-jun-17-2016.pdf
https://dec.vermont.gov/sites/dec/files/documents/TBP5finalSigned.pdf


https://dec.vermont.gov/sites/dec/files/wsm/erp/docs/2016%20Draft%20Phase%201%20Implementation%20Plan.pdf
https://dec.vermont.gov/sites/dec/files/wsm/erp/docs/2016%20Draft%20Phase%201%20Implementation%20Plan.pdf






https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/MS4/VT%20MS4%20GP%202018.pdf


https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/2020_09_01%20Final%20GP%203-9050.pdf


https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/Permitinformation/2017%20VSMM_Rule_and_Design_Guidance_04172017.pdf
https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/Permitinformation/2017%20VSMM_Rule_and_Design_Guidance_04172017.pdf










































http://www.rethinkrunoff.org/
















https://www.burlingtonvt.gov/sites/default/files/MACRO_Burlington%20Decision%20Support%20Tool%20Example-2pg_0.pdf
https://www.burlingtonvt.gov/sites/default/files/MACRO_Burlington%20Decision%20Support%20Tool%20Example-2pg_0.pdf
















https://www.burlingtonvt.gov/dpw/water/integratedplan)






















https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/MS4/MS4%20Base%20Load%20and%20Reduction%20Target%20Calculations%2001312019.pdf
https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/MS4/MS4%20Base%20Load%20and%20Reduction%20Target%20Calculations%2001312019.pdf






https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/MS4/MS4%20Operational%20Tracking%20and%20Accounting%20SOPs_excerpt_08062019.pdf
https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/MS4/MS4%20Operational%20Tracking%20and%20Accounting%20SOPs_excerpt_08062019.pdf
https://dec.vermont.gov/watershed/stormwater/permit-information-applications-fees/ms4-permit/ms4docs
https://dec.vermont.gov/watershed/stormwater/permit-information-applications-fees/ms4-permit/ms4docs
https://www.burlingtonvt.gov/DPW/Water/CWRP




https://www.usgs.gov/centers/new-england-water/science/nutrient-and-sediment-load-reduction-estimates-intensive-street?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/centers/new-england-water/science/nutrient-and-sediment-load-reduction-estimates-intensive-street?qt-science_center_objects=0#qt-science_center_objects
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